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National Phase of PCT/EPOO/02512 
International Filing Date: 2 1 March 2000 
Inventor: Michael Steffen 
Title: Soil Compactor with Power Steering 

Priority: German Application No. 199 1 3 074.4; Filed 23 March 1999 
PRELIMINARY AMENDMENT 

DO/EO/US 

Director of the U.S. Patent 

and Trademark Office 
Washington, D.C. 20231 

Sir: 

This Preliminary Amendment is directed to a new U.S. application as identified 
above. Please enter this Preliminary Amendment prior to calculating the fees. 

Please amend the application as amended as specified above, as follows: 
IN THE SPECIFICATION : 

Page 1, after the title, insert the heading --BACKGROUND OF THE INVENTION-; 
and subheading -1. Field of the Invention-. 

Page 1, between lines 5 and 6, insert the subheading -2. Description of the Related 

Art-. 

Page 2, between lines 3 and 4, insert the heading -OBJECTS AND SUMMARY OF 
THE INVENTION-. 

Page 3, between lines 2 and 3, insert the heading -BRIEF DESCRIPTION OF THE 
DRAWINGS-. 
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Page 3, between lines 13 and 14, insert the heading -DETAILED DESCRIPTION OF 
THE PREFERRED EMBODIMENTS--. 

IN THE CLAIMS : 

Before claim 1, between Unes 2 and 3, insert ~I claim:-- 

Please substitute claims 1-9 with amended claims 1-9 as shown below in "clean 
sheet" format, A marked-up version of the amended claims is attached. 

1 . (Amended) A soil compaction device comprising: 

a soil contact plate; 

- an oscillator that acts on the soil contact plate, has at least two eccentric masses 
that rotate in opposite directions whose phase relationship can be adjusted relative 
to one another by means of a positioning unit; and 

- at least one moving operator element to control the positioning unit : 
wherein a sensor unit is provided to determine the position of the operator element 
and to produce a signal to control the positioning unit. 

2. (Amended) A soil compaction device according to claim 1, wherein the operator 
element and the sensor unit are attached to a guide handle of the soil compaction device. 

3. (Amended) A soil compaction device according to claim 1, wherein the sensor unit 
has at least one capacitive, inductive or resistive sensor. 

4. (Amended) A soil compaction device according to claim 1, wherein the sensor unit 
has at least one Hall sensor or a reed contact as well as a transmitting element attached to the 
operator element. 

5. (Amended) A soil compaction device according to claim 1 , wherein the sensor unit 
has at least one proximity switch. 
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6. (Amended) A soil compaction device according to claim 1 , wherein the positioning 
unit has a fluid-activated piston/cylinder unit as well as an electromechanical valve controlled 
by the signal from the sensor unit to control a fluid stream at the piston/cylinder unit. 

7. (Amended) A soil compaction device according to claim 1, wherein two operator 
elements are provided that move independent of one another and through which the phase 
relationship of a group of rotating eccentric masses can be changed. 

8. (Amended) A soil compaction device according to claim 1, wherein the operator 
element can be tilted away from a spring effect from a zero position, and in this zero position 
its overall force resulting from the rotating eccentric masses has no horizontal component. 

9. (Amended) A soil compaction device according to claim 1, wherein, in addition to 
the operator element, a remote control unit is provided with a sending unit that can be 
spatially separated from the soil compaction device and with a receiving unit attached to the 
soil compaction device, wherein a signal can be produced by the receiver unit to control the 
positioning unit. 

ABSTRACT OF THE DISCLOSURE : 

Please add page 9 as the Abstract of the Disclosure. 

REMARKS 

This application has been amended to insert headings in the specification, to eliminate 
multiple dependencies in the claims and otherwise placing the claims into better conformance 
with preferred USPTO practice without narrowing the claims, and to add an Abstract of the 
Disclosure. Entry of the amendments and early consideration and allowance are respectfully 
requested. 
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No fees are believed to be payable with the submission of this amendment. However, 
the Director is authorized to charge any fees associated with this or any other communication, 
or credit any overpayment, to Deposit Account No. 5 0-11 70. 


Dated: July 10, 2001 

BOYLE FREDRICKSON NEWHOLM 

STEIN & GRATZ S.C. 

250 Plaza, Suite 1030 

150 East Wisconsin Avenue 

Milwaukee, WI 53202 

Telephone: (414) 225-9755 

Facsimile: (414) 225-9753 


Respectfully submitted, 


Timothy E. Newholm 
Registration No. 34,400 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
Amended Claims 

Patent Claims 

I claim: 

1 . (Amended) A soil compaction device wj4h comprising: 

a soil contact plate-f5); 

an oscillator (1. 2, 3, 4 )-that acts on the soil contact plate-(S), has at least two 
eccentric masses (3, 4) that rotate in opposite directions whose phase 
relationship can be adjusted relative to one another by means of a positioning 
unit (6, 10) ; and with 
- at least one moving operator element (8)-to control the positioning imit (6^ 

c haract e riz e d in that wherein a sensor unit (I-lr)-is provided to determine the 
position of the operator element (S)-(at4eTist^He) and to produce a signal to 
control the positioning unit-{6). 

2. (Amended) A soil compaction device according to claim 1, characterized in 
that wherein the operator element (S)-and the sensor unit (11) are attached to a guide 
handle f?^of the soil compaction device. 

3. (Amended) A soil compaction device according to claim l-e^, characteriz e d in 
that wherein the sensor unit (44)-has at least one capacitive, inductive or resistive sensor. 

4. (Amended) A soil compaction device according to claim l-e^S, c haracterize d in 
thatwherein the sensor unit (+4^has at least one Hall sensor (4^or a reed contact as well 
as a transmitting element fl^attached to the operator element-(S). 
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5. (Amended) A soil compaction device according to claim characterized in 
tfeat wherein the sensor unit fi4)-has at least one proximity switch. 

6. (Amended) A soil compaction device according to claim l one of the abovo 
eiairH^s, ebai-aete & ze d in that wherein the positioning unit (^has a fluid-activated 
piston/cylinder unit as well as an electromechanical valve controlled by the signal from 
the sensor unit (44) to control a fluid stream at the piston/cylinder unit. 

7. (Amended) A soil compaction device according to claim l on e of the above 
claims, characteriz e in tha twherein two operator elements (8)-are provided that move 
independent of one another and through which the phase relationship of a group of 
rotating eccentric masses (3, 4) can be changed. 

8. (Amended) A soil compaction device according to claim l one of the abe -ve 
cla ims , characteri zed in th at wherein the operator elementfs) (8)-can be tilted away from a 
spring effect from a zero position, and in this zero position its overall force resulting from 
the rotating eccentric masses (3, 4) has no horizontal component. 

9. (Amended) A soil compaction device according to claim l on e of the abo ve 
c l aims , char ac t e riz e d in th at wherein, in addition to the operator elements-(S), a remote 
control unit is provided with a sending unit that can be spatially separated from the soil 
compaction device and with a receiving unit (9)-attached to the soil compaction device, 
wherein a signal can be produced by the receiver unit (9)-to control the positioning unit 
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ABSTRACT 

At the end of a guide handle of a vibration plate service as soil-compactor an 
actuating element is mounted which can be moved in relation to the guide handle. Each 
position of the actuating element is detected by a sensor device which transmits a 
corresponding signal to a hydraulic steering unit. In this way, the phase angles of unbalance 
masses can be modified which in turn influences the direction of travel of the vibration plate. 
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Soil Compactor with Power Steering 


This invention pertains to a soil compaction device according to the preamble of patent 
5 claim 1. 

Soil compaction devices of this type, for example a vibration plate with the type designation 
"Wacker DPU 7060", are well known and have proven themselves in practice to be excellent, 
especially in compacting mainly coarse-grained or weakly agglomerating soils. Here, an 

10 oscillator driven by a motor is attached to a soil contact plate and sets the soil contact plate 
into vertical oscillation which then is transferred to the soil. The oscillation produced usually 
has a constant or even a variable horizontal force component that provides a forward, 
backward or steering motion of the vibration plate. In the process, the horizontal motion of 
the vibration plate is supported by the operator through a center guide post or a guide handle. 

15 At the center guide post, an operating lever can be provided that is coupled to hydraulic 
valves, with the help of which the direction of motion of the vibration plate can be adjusted 
using a hydraulic positioning system. Another known method is to perform the steering and 
direction functions using a remote control unit. In these remote contioUed plates, the steering 
is commonly done by providing the oscillator with separate eccentric weights that are 

20 adjusted so as to work against one another and produce a circular or yawing motion of the 
machine. 

Even with remote controlled vibration plates, the operator can always manually control the 
motion or steering process by pulling on the guide handle. The operator must press buttons 

25 on the remote control and at the same time pull buttons on the guide handle. This requires a 
large amount of force since the guide handle of remote controlled machines is much shorter 
than the center guide posts of non remote-controlled machines. Since the operator must 
simultaneously activate other operator elements der control such as control sticks, 
pushbuttons or the like, he can only hold the guide handle with one hand. This type of 

30 operation is very strenuous for the operator and thus is not beneficial to work progress. 
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The objective of this invention is to provide a soil compaction device that is easy for the 
operator to manually steer even when it is equipped with a remote control unit or with 
pushbuttons on an operator panel. 

This objective is met according to the invention by a soil compaction device with the features 
of patent claim 1. Advantageous developments of the invention are found in the dependent 
claims. 

This invention is characterized in that a sensor unit is provided to determine the position of at 
least one operator element. This sensor produces a signal to control a positioning unit for the 
oscillator. This makes it possible for the operator to activate the positioning unit through the 
operator element without the need to provide additional cost-intensive and maintenance- 
intensive hydraulic valves at the operator element - as is the state of the technology. 

In an especially advantageous development of the invention, the operator element and the 
sensor unit are attached to a guide handle of the soil compaction device. When the operator 
now activates the moving operator element, without the expenditure of large amounts of 
force, and thus moves it ftom an initial position, the change in position is detected by the 
sensor unit and a corresponding signal is sent to the positioning unit. In a known fashion, the 
positioning unit changes the position or phase of the rotating eccentric masses with respect to 
one another, whereupon the horizontal component of the resultant overall force changes and a 
change in the directional behavior of the vibration plate is produced. 

Suitable operator elements include - depending on the equipment of the vibration plate - one 
or two handles that are moveable together or separately. Furthermore, the operator element 
can also be designed in the form of a "joystick". 

It is especially advantageous if the invention is used in vibration plates with remote control 
wherein the device itself has only pushbuttons - if it has any at all - for the direct actuation 
of hydraulic valves of the hydraulic positioning unit at it has only a short guide handle. 
Having an additional moving operator element with a sensor unit ensures that the operator 
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can comfortably guide the vibration plate in the same way as a vibration plate without remote 
control. 

This and other features and advantages of the invention are explained in more detail below 
using an example and with the help of the accompanying figures. 

Shown are: 

Fig- 1 a schematic side view of a soil compaction device according to the invention: 

Fig. 2 a top view of the soil compaction device, and 

Fig. 3 a schematic sectional enlargement of the operator area of Fig. 2. 

Fig. 1 shows a soil compaction device according to the invention in a schematic side view in 
the form of a vibration plate whose basic design is known and is only briefly depicted below. 

A motor, not shown, drives two shafts 1, 2 in opposite directions through a drive unit in the 
direction of the arrow in Fig. 1. Each shaft has an eccentric mass, 3, 4, respectively, on it. 
The rotation of the eccentric masses produces an essentially vertically directed oscillation 
that is transferred to the soil to be compacted by means of a soil contact plate 5. 

The shafts 1, 2 as well as the eccentric masses 3, 4 can each be separated in the axial 
direction so as to produce a yawing moment - at the right phase relationship - which makes 
the vibration plate rotate at a point or — with simultaneous forward motion - travel about a 
curved radius. 

The change of the phase relationship of the shafts I, 2 to one another as well as the phase 
relationship of two eccentric masses on one shaft is done using a known positioning unit in 
which suitable control elements, not shown, are shifted by means of a hydraulic system 6, 
which is also a part of the positioning unit. 
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The fluid stream in the hydraulic system 6 can be influenced in various ways according to the 
state of the technology: 

There are vibration plates known with a control handle 8 at the end of a center guide post 7 or 
5 guide handle 7 serving as an operator element. This control handle tilts at the end of the 
center guide post 7 and directly activates a hydraulic valve belonging to the hydraulic system 
6. 

In a remote-controlled vibration plate, a receiver unit 9 is provided at the vibration plate that 
10 receives radio or infrared signals firom a sending unit, not shown. It is also common to 
receive electrical signals over a cable remote control unit. The signals are converted in the 
receiver unit 9 and actuate electromagnetic valves provided in the hydraulic system 6 through 
a hydraulic system controller 10. 

15 These types of remote-controlled vibration plates primarily have the center guide post 7 
designed as a short guide handle. Moreover, there are often no additional operator elements 
provided on the vibration plate itself since the operation is to be done through the sending 
unit only. For cable remote control systems, however, vibration plates are known in which 
the sending unit can be inserted into a corresponding receptacle in the vibration plate and 

20 then be used as an operator panel. 

In manually correcting the motion of the vibration plate, the operator must pull the short 
guide handle with one hand and at the same time activate the remote control or suitable 
pushbuttons on the operator panel with the other hand in order to attain the desired motion of 
25 the vibration plate. 

In order to make this easier for the operator, an additional moving control handle 8 is 
provided on the short guide handle 7 whose change in position does not directly cause a 
change in the position of a hydraulic valve, but rather is detected by a sensor unit 1 1 that is 
30 likewise located at the end of the guide handle 7. 

The sensor unit 1 1 can be constructed in the form of a Hall generator, a proximity switch or 
can be built of reed contacts. It converts the respective position of the control handle 8 into 
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an electrical signal that is fed to the hydraulic system controller 10. As sensors for the sensor 
unit 1 1 , capacitive, inductive and resistive sensors are suitable and must be located near the 
control handle 8. 

5 In the hydraulic system controller 10, the signal is electromechanically converted, for 
example by means of an electromagnetic control element that acts on the hydraulic system 6 
and thus influences the phase relationship of the shafts 1, 2, and the eccentric weights 3, 4 in 
the oscillator. 

10 The steering of the vibration plate is thus accomplished through a type of servo control. 

Figures 2 and 3 show a schematic top view of the vibration plate according to the invention, 
wherein Fig. 3 is a sectional enlargement of Fig. 2. 

15 At the end of the center guide post 7, there are two control handles 8 serving as operator 
elements where the operator can guide the machine. Each of the control handles 8 can be 
rotated relative to the center guide post 7 resulting in the motion or steering behavior of the 
vibration plate changing, histead of the center guide post 7, the control handle 8 can also be 
located on a shorter guide handle. 

20 

Each control handle 8 is inserted into the sensor unit 1 1 and has a transmitting magnet 12 at 
its end that is opposite a Hall sensor 13. Through the motion of the transmitting magnet 12 at 
the hall sensors 13, an electrical voltage is produced that is fed as a signal through a line 14 to 
the hydraulic controller 10. 

25 

To dampen the oscillation of the control handle 8, a rubber element 15 can be attached in the 
form of a collar. 

Instead of the Hall sensor 13 described, other sensor units are also possible, for example 
30 proximity switches, reed contacts, etc. 

If, as shown in Fig. 2, two independently moving control handles 8 are provided, not only can 
the direction of travel (forward, backward, standstill) of the vibration plate be adjusted, but 
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also a steering or circular motion can be accomplished, provide the oscillator is so equipped. 

The control handle 8 can moreover be acted upon by a spring, not shown, in order to be held 
in a zero position when it is not activated so that the vibration plate always falls back into a 
safe state in its zero position. In this state, it makes no motion of its own outside of its 
vertical oscillatory motion. In the zero position, the horizontal forces produced by the 
eccentric weights neutralize each other such that the resulting overall force has no horizontal 
component. 
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Patent Claims 

A soil compaction device with 
a soil contact plate (5); 

- an oscillator (1,2,3,4) that acts on the soil contact plate (5), has at least two 
eccentric masses (3, 4) that rotate in opposite directions whose phase relationship 
can be adjusted relative to one another by means of a positioning unit (6, 1 0); and 
with 

- at least one moving operator element (8) to control the positioning unit (6, 10): 
characterized in that a sensor unit (i 1) is provided to determine the position of the 
operator element (8) (at least one) and to produce a signal to control the positioning 
unit (6). 

2. A soil compaction device according to claim 1 , characterized in that the operator 
15 element (8) and the sensor unit (1 1) are attached to a guide handle (7) of the soil compaction 

device. 

3. A soil compaction device according to claim 1 or 2, characterized in that the sensor 
unit (11) has at least one capacitive, inductive or resistive sensor. 

20 

4. A soil compaction device according to claim 1 or 2, characterized in that the sensor 
unit (11) has at least one Hall sensor (13) or a reed contact as well as a transmitting element 
(12) attached to the operator element (8). 

25 5. A soil compaction device according to claim 1 or 2, characterized in that the sensor 
unit (11) has at least one proximity switch. 

6. A soil compaction device according to one of the above claims, characterized in that 
the positioning unit (6) has a fluid-activated piston/cylinder unit as well as an 
30 electromechanical valve controlled by the signal from the sensor unit (1 1) to control a fluid 
stream at the piston/cylinder unit. 


1. 


10 
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7. A soil compaction device according to one of the above claims, characterize in that 
two operator elements (8) are provided that move independent of one another and through 
which the phase relationship of a group of rotating eccentric masses (3, 4) can be changed. 

5 8. A soil compaction device according to one of the above claims, characterized in that 
the operator element(s) (8) can be tilted away from a spring effect from a zero position, and 
in this zero position its overall force resulting from the rotating eccentric masses (3, 4) has no 
horizontal component. 

10 9. A soil compaction device according to one of the above claims, characterized in that 
in addition to the operator elements (8), a remote control unit is provided with a sending unit 
that can be spatially separated from the soil compaction device and with a receiving unit (9) 
attached to the soil compaction device, wherein a signal can be produced by the receiver unit 
(9) to control the positioning unit (6). 
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States Code, §1 12, [ acknowledge the duty to disclose information which is known to be material to the patentability of this application as defined in Title 37, 
Code of Fedeial Regulations, § 1 56 which occurred between the filing date of the prior application and the national or PCT International filing date of this 
application. 


(Status - Patented, Pending, Abandoned) 


(Apphc; 


n Number) 


(Filing Date) 


(Status - Patented, Pending, Abandoned) 


1 hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and to transact all business in the Patent and Trademark 
Office connected therewith: James F Boyle, Reg. No 33,653 , Timothy E Newholm, Reg No. 3A iflJl Peter C. Stomma, 6£gJila.J£J12Q; David D. Stem, 
R eg. No. 40,828. Michael J Gratz, Reg No 39.631 . Mary E Eberle, Reg. No. 43.599: Peter C. Stomma, Reg No 36.020 ; Andrew S McConnell, Reg. No. 
32,272; a nd Mathew E. Corr, Reg. No 45.434. . . 

Address all telephone calls to Timnthv K. Nt-whnlm at telephone number (:414) 775-9755^ facsimile number r414) 225-9753_^. 


Address all corresponden 


Timothy E. Newholm 

ROYI F FRF.nRirKSON NEWHOLM STEIN & GRATZ S .C. 

250 Plaza. Suite 1030. 

250 East Wisconsin Avenue, . 

Milwaukee. Wisconsin 53202 .. 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or 
Imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 


Full name of sole or first 


Inventor's signature: 

Residence: 

Post Office Address: 
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